Adolescents and young adults (AYA) with type I diabetes (T1D) often struggle with illness management. Although diabetes camps have been shown to improve blood sugar control among campers, the effect of the camp experience on counselors' diabetes self-management has never been studied. In addition to the camp environment, it was hypothesized that peer factors among counselors, such as diabetes role modeling, would positively influence diabetes self-care behaviors and that counselors would be able to select diabetes role models based on these appropriate self-management behaviors. Counselors with T1D working at 2 summer camps were recruited to participate. Participants completed questionnaires including the Diabetes Behavior Rate Scale (DBRS) and a peer-assessment form in which participants were asked to nominate friends as diabetes role models, and to assign a role model score for each counselor. Hemoglobin A1C (HbA1c), a measure of blood sugar control, was obtained pre-and postcamp. Thirty-three participants completed the study. The average HbA1c score decreased 0.4% (p < .01) over the 6 to 10 weeks of camp indicating improved metabolic control at camp. The number of nominations for diabetes role model was associated with diabetes self-care (r = 0.351, p = 0.027). Diabetes role model scores were not associated with diabetes self-care (r = 0.272, p = 0.074). There was no correlation between HbA1c and diabetes self-care. The findings suggest that the camp counselor role is a potential target for intervention to promote positive outcomes for AYA with T1D. Lessons learned from how AYA with diabetes support one another at camp can be applied to community-based interventions for youth with T1D or other chronic illnesses.
Introduction
Since their inception in the 1920s, diabetes camps have become widespread with approximately 30,000 children attending diabetes camps in North America and over 16,000 more campers participating in one of the 180 diabetes camps throughout the rest of the world (American Diabetes Association, 2012) . In addition, in 2010 there were an estimated 1,700 young adults with diabetes working at these camps as counselors (L. Abramson, personal communication, March, 2010) . One of the goals of diabetes camping is to enable youth with diabetes to share their experiences with one another while becoming more personally responsible for their disease; this includes learning important lessons from counselors who themselves have diabetes (American Diabetes Association, 2006) . Diabetes camps have been associated with improvements in diabetes-related knowledge, self-management skills and adherence, as well as self-esteem among campers (Maslow & Lobato, 2009) . Diabetes camps are often described as settings promoting Positive Youth Development (PYD). However, few studies have examined potential mechanisms by which attending diabetes camp could lead to growth, particularly in camp counselors.
Type 1 Diabetes (T1D) is a relevant chronic disease to study in the camp context, because it is a common condition affecting over 175,000 American youth under the age of 20 years with Journal of Youth Development | http://jyd.pitt.edu/ | Vol. 13 Issue 1-2 DOI 10. 5195/jyd.2018.540 Mentorship Effect on Counselors' Health Behavior 252 increasing prevalence (Mayer-Davis et al., 2017) . Diabetes management is complicated; it includes frequent testing of blood sugar levels, multiple daily insulin injections, constant dietary vigilance, and monitoring of physical activity. Adolescents and young adults (AYA) with T1D often struggle with these self-management tasks resulting in a decline in blood sugar control and increased risk for future disease-related complications (Bryden et al., 2001 ).
Adherence to self-management protocols declines during adolescence for a number of reasons.
First, biological changes associated with puberty make blood sugar regulation more challenging.
Second, psychologically, the developmental tasks of identity formation may cause adolescents to actively avoid self-care tasks to create an identity separate from their illness. In addition, the separation and individuation processes common to many emerging adults leads teens to distance themselves from parents who may have been primarily responsible for their disease management. The increased incidence of affective disorders in this age group is another factor that may impact motivation in regards to adherence. Third, socially, some adolescents may engage in risk-taking behaviors as they move more towards greater reliance on peers than on family (Karlsson, Arman, & Wikblad, 2008) . Finally, in addition to the biopsychosocial transitions common to all AYA, healthcare transitions are another hurdle for AYA with chronic illness.
Studies have demonstrated that adherence declines significantly during the transition from pediatric to adult healthcare providers, as evidenced by a marked decrease in clinic attendance and increases HbA1c. Higher values of HbA1c indicate higher average blood sugars and poorer treatment adherence (Bryden et al., 2001; Kipps et al., 2002) .
Peer relationships play an extremely important role in adolescence. Peer influence can have a positive or negative effect on treatment adherence (La Greca, Bearman, & Moore, 2002) . Peers may be more influential than diabetes educators, nurses, or doctors in helping youth manage the day-to-day difficulties of living with diabetes (Heisler, Vijan, Makki, & Piette, 2010) . Adults with T1D in a reciprocal peer support intervention had greater improvements in blood sugar management than those in the control group supported by nurse care managers, suggesting that peers may be a more powerful influence in promoting self-care than medical professionals (Heisler et al., 2010) . In addition, peer leaders have been shown to be more effective than adults in delivering health education classes in schools (Mellanby, Rees, & Tripp, 2000) .
Diabetes-specific social support from peers has been shown to be helpful in improving quality of life, and better quality of life has been associated with improved self-management (Cassarino-Diabetes camps take a strengths-based approach that is linked to the principles of PYD. PYD programs were initially developed to improve outcomes for at-risk youth, and the tenets of PYD have been applied to programming for youth with chronic illness. In the Lerner and Lerner model of PYD, there are five factors, the '5Cs', that have been associated with positive development over time (Lerner et al., 2005) . The 5Cs are Character, Connectedness, Caring, Competence, and Confidence (Lerner et al., 2005) . Many diabetes camps strive to promote confidence and competence in counselors and campers alike through the modeling, learning, development, and practicing of new skills in an accepting environment that positively recognizes effective self-management behaviors (Johnson, Goldman, Garey, Britner, & Weaver, 2011) .
Social connections are formed and maintained, and counselors develop empathy through their role in caring for younger campers. The three core components of effective PYD programming are skill building, opportunities for leadership, and sustained relationships with adults and peer mentors (Maslow & Chung, 2013; Lerner et al., 2011) , all of which are typically a part of diabetes camps. Clearly, opportunities for graduated leadership exist at camp; returning campers can transition to counselors-in-training (CITs), followed by promotion to junior and senior counselors, and possibly advancing into an administrative role. In the only other study examining counselors at diabetes camps, counselors reported that camp helped them learn leadership skills, effective diabetes management skills, and how to mentor and support children with T1D (Nicholl, Valenzuela, Nierenberg, & Mayersohn, 2017) .
The act of being a counselor may improve adherence behaviors in the counselors through peer relationships, specifically role modeling and peer mentorship. In a qualitative study on the experience of camp counselors at non-medical summer camps, Johnson et al. (2011) found that counselors believed that one of their primary jobs was to serve as role models to not only campers, but other counselors and staff. The effect of having role models at camp was qualitatively linked to enhanced adherence in counselors with T1D in a study by Nicholl et al: "I feel more motivated to manage my diabetes because my peers take such good care of their diabetes" and "the constant upkeep on checking blood glucose from the medical staff brushes off on me" (Nicholl et al., 2017, p.393) . Qualitative data and anecdotal evidence suggest that youth select diabetes role models based on demonstrating appropriate self-care rather than personality or social status, but this hypothesis has not been empirically tested.
In summary, AYA with T1D are at higher risk for poor adherence and long-term complications than children or adults with T1D. Diabetes camps represent a unique environment in which participants can experience PYD through skill building, graduated leadership opportunities, and peer mentoring. One hypothesis is that camp provides an environment in which young adults can serve as diabetes role models and help their peers develop in a positive direction both psychosocially and in regards to their medical self-care. In order to test this hypothesis, this study examined the question of whether or not AYA counselors with T1D identify appropriate diabetes role models who managed their diabetes effectively, as identified by self-management behaviors and a biological measure of blood sugar control.
Methods Participants
All counselors and staff with T1D between 16 and 26 years of age were eligible to participate in the study that was conducted at two diabetes camps in New England. These staff were divided into four categories: Counselor in Training (CIT), Junior Counselor, Senior Counselor/Staff, and Administration. CITs were recent campers who had graduated to a position where they were learning to become full counselors. Senior counselors had more responsibility for a cabin group or activity than junior counselors and generally had prior experience working as a junior counselor. There were a few staff who did not work as directly with the campers (i.e. kitchen or maintenance staff), but had been at camp longer than campers and other staff, and they were included in the senior counselor group. The final category was administrative staff and included the camp director and other camp leaders. The sample for this study focused on counselors who had spent at least 6 weeks at camp.
Basic demographic data were collected as part of a pre-camp survey that assessed age, biological sex, years with diabetes, and prior experience with camp. Table 1 describes the study sample, which consisted of 33 participants between 16 and 24 years of age with an average age of 18.4 years. Most participants were male (60%) and 40% were female. The sample included six CITs (18%), 10 junior counselors (31%), 13 senior counselors/staff (39%), and four administrative staff (12%). Most participants had attended the camp previously (87%) with an average of 5 years. All participants had been diagnosed with diabetes at least 2 years previously. Number of years with diabetes mean (range) 9.5 (2-21)
Camp Program
Each camp accommodated up to 75 campers per week; the majority of counselors at both camps had T1D. Counselors lived on-site throughout pre-camp training sessions and summer sessions, which extended over a total of 10 weeks. All counselors ate meals together with campers in the dining halls and spent at least 6 out of 7 days per week at camp activities.
Measures
The variables described below were collected from participants using pre-and post-camp surveys. The pre-camp survey included demographic data, medical history, and diabetes care behavior data. The post-camp survey included questions regarding medical issues that participants experienced at camp, and examined the primary outcomes related to two types of mentoring variables.
Mentoring Variables
The degree to which one of the AYA staff with diabetes was viewed by peers as a mentor was measured in two ways. A peer-assessment form was designed for this study and included an opportunity for participants to nominate mentors, to rank each of the other participants as a diabetes role model, and to list the characteristics of a diabetes role model.
Mentor Nomination Variable
Participants were asked to nominate up to three diabetes mentors. For each participant, the total number of nominations received was recorded. Some participants received no mentor nominations and others received over 5. Receiving more mentor nominations was treated as an indicator of a participant being more strongly viewed as a diabetes mentor.
Mentor Ranking Variable
Participants were asked to rate each of the other participants on a 5-point rating scale ranging from a low of 1 (poor diabetes role model) to a high of 5 (excellent diabetes role model). The mean of ratings was calculated for each participant; a higher score was an indicator of the degree to which peers viewed him/her as a mentor.
Participants also listed characteristics of a peer diabetes role model, which were examined using qualitative analysis.
Diabetes Medical Status
As part of evaluating the medical status of each participant two types of data were collected pre-and post-camp including capillary blood samples and self-reported health behavior questionnaires. The blood sample was used to determine average blood sugar control by measuring HbA1c.
In addition to demographic information, the questionnaires included the Diabetes Behavior Rating Scale (DBRS), a measure of diabetes self-care. The DBRS is a self-administered, fixedchoice survey with good internal consistency and good reliability (Iannotti et al., 2006) . The DBRS consists of 36 items and the score is reported as a proportion ranging from 0.06 to 1.0. A high score of 1.0 indicates consistent performance of all diabetes self-care behaviors and has been associated with better health outcomes in prior studies.
Procedure
This study was approved by the Committee for Human Subjects at the Joslin Diabetes Center in Boston, Massachusetts. Counselors and staff were invited to participate in the study at the beginning of the camp season, which lasted between 6 and 8 weeks.
Data Analysis
First, prior to examining the mentoring outcomes, we examined changes in blood sugar control from pre-camp to post-camp using paired t-tests of HbA1c values.
Then, the primary outcomes of interest, mentor nominations and mean diabetes role model score, were assessed by examining correlations between the mentoring variables and the other demographic and medical variables, DBRS self-care score, role at camp, age, previous years at camp, and average blood sugar control as measured by HbA1c, using Pearson correlation coefficients.
Subsequently, the associations between number of diabetes role model nominations and average diabetes role model scores were compared with diabetes self-care scores and HbA1c using linear regression analysis. As a final step, multivariable linear regressions controlling for age were performed and one-way analysis of variance models were conducted to determine if mentor nominations, mean diabetes role model scores, DBRS self-care score, HbA1c post-test scores, age and years at camp differed by counselor and staff roles.
Thematic analysis was conducted on the qualitative data collected in response to the question, "What are the characteristics of a diabetes role model?"
Results
We compared the demographics for those who had complete data and those who had missing data and found no statistically significant differences between the two groups.
First, the change in blood sugar control while participants were at camp was assessed. The average HbA1c measurement at the beginning of camp was 8.1%, and at the end of camp, the average score was 7.7%, a decrease of 0.4% (p < 0.01) over the 6 to 10 weeks of camp. An HbA1c goal of less than 7.5% is recommended for all pediatric age groups (American Diabetes Association, 2017). In looking at the bivariate correlation analyses, HbA1c was not associated with self-care or any other variable. Years at camp 4.5 4.6 4.5 8.3 5 (0-14) † Mentor Nominations is a count of the number of peer votes as a diabetes mentor ranging from 0 to 6 in this sample. ‡ Self-care is measured using the DBRS which ranges from a low of 0.06 to a high of 1.0 with higher scores indicating better self-management behaviors.
¥ Mentor Score is the mean of peer ratings on a 1-5 Likert scale of the degree to which a participant is a diabetes mentor with scores ranging from 1-5.
Mentor Nomination Analysis
On bivariate correlation analyses, there was a significant association between the number of nominations for diabetes role model and several other variables: diabetes self-care (r = 0.40, p = .021); role at camp (r = 0.40, p = 0.02); age (r = 0.43, p = .012); and previous years at camp (r = 0.36, p = .039). There was no association between blood sugar control (HbA1c) and mentor nominations.
A simple linear regression demonstrated that the self-care score could predict mentor nominations (β = 6.6 (2.72), p < 0.05), accounting for 16% of the variability in mentor nominations. Adding age to the model slightly decreased the effect of self-care (β = 5.65 (2.55), p < 0.05), and both age and self-care accounted for 30% of the variability in mentor nominations.
Mentor Ranking Analysis
Peer mentor ranking scores were examined using the same procedure with bivariate correlation 
Discussion
This study aimed to examine the experience of AYA counselors and staff with T1D at summer camp and the degree to which they are identifying diabetes role models who are actually taking care of their diabetes effectively. The first key finding from this study was that AYA counselors demonstrated a significant improvement in blood sugar control as measured by HbA1c
suggesting that something about the environment at diabetes camp may have promoted positive changes for AYA with T1D. Second, there was an association between being nominated as a diabetes mentor or having a higher diabetes mentor ranking score and better self-care
behaviors. This suggests that AYA are able to accurately identify diabetes role models based on appropriate self-management. Given that peers are such an important influence in this age group, it is valuable to know that youth in this sample were able to identify peer role models based upon self-care. This sets the stage for future studies to examine the link between having a diabetes role model and exhibiting improved health behaviors and metabolic control.
The lack of correlation between peer mentor nominations/rank score and average blood sugar levels is interesting given that peer mentor nominations/rank score were associated with better self-care. One would expect that improved self-care would result in improved average blood sugar values, though there is some inconsistency regarding this relationship in the literature (Guo, Whittemore, & He, 2011) . The lack of relationship may also be related to the short-time frame or to the fact that camp is a setting with many other complex factors contributing to the change in HbA1c.
There are several limitations to this study. First, the sample size is small and relatively homogeneous. The participants who are counselors at diabetes summer camps are not representative of all AYA with T1D. They are a unique population who self-select to take on a leadership role in the community, perhaps because they attended camp themselves or have an interest in mentoring younger campers with T1D. They also likely differ from other young adults with T1D on important variables such as socioeconomic status, family support, level of education, and race/ethnicity. Over 60% of the participants were college students and the majority of the others were planning on attending college. Future studies should include larger, more geographically, ethnically, and socioeconomically diverse samples. A second limitation was the lack of a control group. There may have been other factors that accounted for the significant improvement in average blood sugar control apart from the camp experience such as increased physical activity during the summer or lack of school-related stress. The camp environment is also highly structured with scheduled times for blood sugar monitoring and planned, portioned meals which facilitate self-care. Third, post-camp average blood sugar levels were not available for several counselors who left camp before 6 weeks and thus were not included in this study. Finally, it is not known if the improvement in blood sugar levels will be maintained when the AYA counselors leave the summer camp environment; thus, examining health outcomes using a long-term longitudinal design is needed.
If being a mentor and receiving mentoring contribute to positive changes in health behavior, then the mechanism of change needs to be tested. One hypothesis is that peer mentors serve as positive role models who are observed and imitated; an alternative hypothesis is that the quality of the relationship between the peer and the mentor is the mechanism that explains positive change. A third alternative is that these two mechanisms potentiate each other such that counselors imitate the behavior of peer mentors when they have a close, positive relationship and when they admire their peer's adherence to positive self-care suggesting an additive or even, multiplicative relationship. Future study will be needed to examine the ways in which mentoring relationships at diabetes camp may be related to behavior change.
Despite its limitations, this study has several strengths. To the best of our knowledge, this is the first study to formally examine the effects of diabetes camp on blood sugar control of AYA counselors with T1D. HbA1c was obtained by a blood test directly rather than relying solely on self-report making this finding more reliable. In addition, the duration of the study was six to 10 weeks, which is longer than most other camp studies of chronically medically ill youth, which typically last only one week.
The only other study of AYA counselors with T1D reported increased motivation for disease management after camp related to the influence of well-managed peers and having diabetes role models at camp. Specifically, counselor participants reported that observing staff members and campers manage their diabetes contributed to their own enhanced motivation (Nicholl et al., 2017) . Data from our study suggest that counselors are, in fact, selecting diabetes role models based upon exemplary self-care behaviors rather than social factors; thus, these findings lend quantitative support to Nicholl's qualitative analysis.
Camp administrators are well versed in the role that camp plays in campers' positive development. An important finding from this study that adds to the literature on the positive impact of the camp experience is that camp plays an important role in the health, well-being, and leadership development of counselors as well as campers (Johnson et al., 2011) . By providing opportunities for counselors to hone their roles as mentors and role models, administrators could promote AYA health management as well as improve campers' self-care.
An implication of the findings from this study is that pre-camp training for AYA counselors might focus on helping counselors define and understand the importance of their role as positive role models and mentors to campers. Variability in being a positive mentor suggests the need for standardized training and ongoing on-the-job support and/or supervision to help counselors to present a more uniform and potentially efficacious camp experience.
Consistent with workers in other types of positive youth development programs, counselors can better leverage their relationships with campers to achieve greater and more universal positive Improving existing interventions targeting emerging adults is of vital importance given the decrease in adherence to recommended behavioral protocols among AYA and the potential for long-term health complications. Attendance at summer camp provides a unique opportunity to empower AYA using PYD approaches to improve their self-management and in doing so, motivate other transition-aged youth to have better self-care through interactions with peer role models. Those who work in settings with AYA with chronic illness should be aware that camping programs can help facilitate individual growth and maturity, and illness self-management.
Conclusion
This study provides evidence supporting the value of diabetes summer camp for AYA with T1D.
Significantly, this is the first study to examine the experience of summer camp on blood sugar control among counselors with T1D. This study highlights the potential benefits of counseling at specialty medical camps for AYA with chronic illness. Providers should encourage youth, especially those transitioning to adulthood, to participate in camps or other PYD programs, not only as a service opportunity, but also because it may benefit their health and the health of their peers. Being a mentor for AYA with T1D is more than just providing guidance, it requires doing the hard work of taking care of oneself. More studies are needed to understand the process of peer mentorship and role modeling at camp to be able to harness the power of positive peer influence on disease-related self-management and to generalize it to other settings.
